Objectives: This research sought to describe and compare perceptions of consent-related health communication between surgical patients undergoing procedures at facilities that did and did not adopt a new health literacyYbased consent form and process.
T he informed consent process serves as a safeguard for surgical patients to make informed, autonomous choices about a proposed procedure while understanding its associated benefits, risks, and treatment alternatives. 1 Therefore, it is critical to deploy the consent process in a way that optimizes patient understanding across the continuum from preoperative to postoperative care. Unfortunately, a systematic review revealed that a majority of published research studies on surgical informed consent show inadequate-to-moderate understanding of information given to patients, including the risks and benefits of the operation. 2 Implementing the informed consent process poses a challenge for health care systems and providers as they seek to balance liability concerns with provision of the adequate amount of information necessary for autonomous decision-making. Often, a significant focus is placed on obtaining a signature on a consent form. However, dependence on the consent form alone may contribute to suboptimal patient understanding as research has demonstrated that 4 basic elements of informed consent (i.e., nature of procedure, risks, benefits, and alternatives) were included on consent forms only 26.4% of the time. 3 Moreover, many factors demonstrating shared patient-physician decision making were included on only a minority of consent forms with the exception of a signature line for a patient to acknowledge understanding. 3 Although signing a consent form is essential for documenting that an informed consent discussion took place, it is a discrete event that may overshadow the need for ongoing dialogue and shared decision making between patient and health care provider. 4 A 2010 systematic review of 44 studies concluded that patient comprehension of informed consent for medical and surgical procedures may be improved using additional written information, audiovisual/multimedia interventions, extended discussions, and test/feedback techniques. 5 Seven of the 44 studies reviewed specifically included knee or hip arthroplasty, anterior cruciate ligament reconstruction, or cholecystectomy procedures relevant to the current study. In 6 of those studies, information leaflets/booklets (n = 5) or an educational video (n = 1) with or without verbal counseling were commonly used, whereas 1 study used an iterative teach-back process. Subsequent to each of these interventions, comprehension of risks, benefits, and/or general knowledge was improved.
Until recently, there has been limited rigorous evaluation of use of the teach-back method in surgical informed consent reported in the literature. Findings from a randomized controlled trial comparing the standard consent process plus the repeatback (i.e., teach-back) method to the standard consent process alone in 4 common surgical procedures (i.e., carotid endarterectomy, laparascopic cholecystectomy, radical prostatectomy, and total hip arthroplasty) resulted in modestly increased patient comprehension while not affecting patient anxiety and satisfaction with care. 6 In 2003, the National Quality Forum (NQF) endorsed ''Ask(ing) each patient or legal surrogate to recount what he or she has been told during the informed consent discussion'' as one of 30 practices that should be used universally to reduce the risk of harm resulting from processes, systems, or environments of health care. 7 The NQF also recommended improving the quality Although the teach-back method is endorsed as an effective strategy to enhance patient comprehension during the surgical consent process, there is a dearth of research documenting its adoption and effective implementation in routine practice under nonresearch conditions. As part of a cross-cutting, system-wide quality initiative to address health literacy that began in 2003, the Iowa Health System (IHS) targeted improvement of the informed consent process and documents as important priorities. The goal was to create a reader-friendly document that would stimulate dialogue and enhance patients' comfort asking questions about their surgical procedure while integrating the use of teach-back into the informed consent process and not adding additional complexity to the perioperative care environment. Ultimately, the document would confirm that the informed consent discussion had occurred, the elements of informed consent were addressed, and the patient had a chance to ask questions and describe the procedure in their own words.
The strategy undertaken by IHS to develop a reader-friendly document and enhanced informed consent process for surgery has been previously described 10, 11 and recognized. 12 In brief, an iterative process was used to develop the reader-friendly document in collaboration with IHS health literacy teams, adult learners, risk managers, health care providers, and the IHS Law Department. The document incorporated the key elements of informed consent 1 and triggers the use of the health literacyY based teach-back technique 13 by providing space to record patients' description of their procedure in their own words. Beginning in 2004, the new document was introduced on a voluntary basis at IHS affiliate hospitals, with pilot-testing, staff training, and physician involvement that led to minor revisions. (See Appendix 1.) This voluntary implementation provided the opportunity to describe and compare surgical patient perceptions of consent-related, perioperative communication at facilities where the new document and process were adopted to those where they were not yet implemented.
METHODS

Study Design
A self-administered, anonymous mail questionnaire was used to collect information related to patient background, health locus of control (HLOC), and perceptions of health communication during the perioperative period among communitydwelling adults 18 years or older. To improve response rate, a follow-up questionnaire was sent to persons not responding within 1 month of the initial mailing. A static group comparison design 14 was used to evaluate differences in perceptions of health communication between patients at facilities that had adopted the new consent form and process and those that had not. This design was used to capture the experience of patients in a setting that reflects deployment of an intervention in a large health system with semi-autonomous affiliate hospitals that includes early and late program adopters. 15 The study was approved by institutional review boards within IHS and its affiliates, as well as at Drake University.
Study Setting
All 10 IHS senior affiliate hospitals, ranging from 38 to 584 beds in 7 population centers, were used for recruitment to represent a broad range of patient and facility characteristics across rural and urban settings. At the time of this study, 6 hospitals had adopted the new consent process, 1 was transitioning to the new consent process, and 3 had not adopted the new process.
Participant Recruitment and Selection
Eligible patients were those patients who had undergone one of 3 of the most common non-pregnancy-related surgical procedures (i.e., laparascopic cholecystectomy, total hip replacement, or total knee replacement) at any of the 10 IHS affiliate hospitals and were discharged during September and October 2007. Patients were identified by any of the following International Classification of Diseases, Ninth Revision, Clinical Modification, procedure codes: 51.23, 81.51, or 81.54 through electronic billing records. Patients included were admitted through physician referral or the emergency department and discharged to home, a skilled nursing facility, home health care, or a Medicare swing bed or rehabilitation unit within the facility where they had surgery. Initial survey distribution was accomplished approximately 2 to 4 months after discharge to ensure a complete sampling frame was available in the database, maximize the likelihood that patients were physically at their address of record, and avoid contacting individuals who may have died during or shortly after their surgical hospitalization. Assuming that 50% of patients at facilities using the original consent form and process would report strong agreement with each of the statements about consent-related, perioperative health communication during their recent surgical stay, and at least 70% of patients would report strong agreement at facilities adopting the new consent form and process, approximately 206 subjects (103 per study arm) were needed to detect a statistically significant difference with an > = 0.05 and power = 0.80. A minimum sample of 400 patients (200 each from intervention and control hospitals) was sought over a 2-month recruitment period to ensure a sample with adequate power assuming a 50% response rate. All eligible patients were recruited for a complete 2-month period to ensure a sufficient sample.
Data Collection and Measurement
The first section of each questionnaire included questions eliciting demographic information to describe the respondent sample and included age, sex, race, education level, and selfreported health status. The second section collected information about respondents' multidimensional HLOC. 16, 17 The HLOC is the generalized belief about one's ability to control events, which may act as a barrier to adequate patient-provider communication. The HLOC includes 3 domains (internal, external or powerful others, and chance), each comprised of 6 belief statements. A 6-level response set is used to allow respondents to strongly disagree, moderately disagree, slightly disagree, slightly agree, moderately agree, or strongly agree with each statement. Minor changes were made to the standard instructions for completing HLOC questions to ensure clarity and plain language.
The third section of each questionnaire included statements related to respondent perceptions of consent-related perioperative communication. In the absence of a previously validated data questionnaire related to perceptions of the consent-related perioperative communication process, 13 statements were developed by a multidisciplinary group of health care providers and health services researchers using an iterative process. Statements represented a wide range of content, including issues related to patient-perceived understanding of provider (i.e., physician and nurse) communication, provider listening skills, opportunities to ask questions and restate (teach back) provider-communicated information, understanding of surgical procedure risks and benefits, comfort with asking questions, consent form readability, and general feeling of being informed about the surgical procedure. A 6-level response set similar to that for the HLOC statements was used to allow respondents to strongly disagree, moderately disagree, slightly disagree, slightly agree, moderately agree, or strongly agree with each statement. Consistent with ''top box'' analysis used in previous surgery-relevant quality-of-life research 18 and patient satisfaction surveys reported by Press Ganey Associates, Inc. (http://www.pressganey.com), the response set was dichotomized to compare the percentage of participants responding strongly agree to the percentage with any other response. The first and last statements relating to respondents'sense of being generally informed about the surgical procedure were similar with the exception that the last statement was negatively-worded to assess response acquiescence. After determining there was no response acquiescence, the negatively-worded question was dropped to simplify interpretation and avoid redundancy with the first statement, leaving a set of 12 questions for bivariate and multivariable analyses.
Data Management and Analysis
All data were collected and entered into a secure database. Data were exported to Stata 10.1 statistical software for analysis. 19 Univariate descriptive statistics were computed and reported for all measures collected. The proportion of respondents reporting overall as well as strong agreement with each of the 12 statements related to consent-related perioperative health communication between facilities that adopted the revised consent form and process and those that did not were compared in bivariate analyses. Chi-square analyses were used to assess the bivariate relationships. Background variables significantly associated (P G 0.05) with participation in the new consent process were included in multivariable analyses as control variables. Multivariable logistic regression was used to evaluate the relationships between respondent strong agreement with various aspects of the consent process and participation in the new consent process while accounting for significant observed differences in respondent background demographic characteristics. An a priori > level of 0.05 was used as the criterion for statistical significance for all analyses.
RESULTS
Participants/Response Rate
Questionnaires were mailed to 1100 patients. Fourteen patients were not eligible because they either reported no surgery or an unrelated surgery (n = 13) or had died (n = 1) and were removed from the denominator for the eligible sample. A total of 568 of the 595 questionnaires returned were usable, yielding a final response rate of 52.3% (568/1086). Response rate varied slightly by affiliate hospitals that adopted the new consent process (47.2% [233/494]), retained the original consent process (55.9% [312/558]), or were in transition to the new process (67.6% [23/34] ). Questionnaire responses from the one affiliate hospital that was transitioning were dropped from all analyses because they could not be attributed to either the original or new consent process.
Sample Characteristics
The respondent sample is described in Table 1 . In general, respondents were predominantly white (97%), female (66%), and with good to excellent health (92%). More than half of the respondents were 65 years or older (57%) and had more than a high school education (54%). Respondents were most likely to have knee replacement surgery (48%), followed by cholecystectomy (34%) and hip replacement (19%). Respondents reported a higher internal HLOC score than external or chance HLOC scores (26.8, 20.9, and 16.8, respectively on a scale of 6Y36). Calculated alpha reliabilities for each of the dimensions of the HLOC scales ranged from 0.68 to 0.69. Tables 2 and 3 describe respondent agreement with each of the 12 statements related to consent-related perioperative health communication. In summary, 90% or more of the respondents slightly, moderately, or strongly agreed with each of the statements (Table 2) .
Top box analyses (Table 3 ) demonstrated the majority of the respondents strongly agreed that they were well informed about their surgery (68.8%) and that their physician explained the surgical procedure in a way they could understand (71.2%) and listened carefully to patient questions (70.5%). In contrast, slightly more than half of the respondents strongly agreed that the nurses explained the surgery in a way they could understand (51.5%) and listened carefully to patient questions (53.8%). A slight majority of the respondents strongly agreed that the surgery consent form was easy to read (57.5%).
Importantly, a majority of the respondents strongly agreed that they understood the risks (71.5%) and benefits (76.7%) of their surgery. A smaller majority of the respondents strongly agreed that they had the chance to ask questions about their surgery (64.9%), had the opportunity to make decisions about their surgery (65.6%), felt comfortable asking questions about their surgery (67.5%), and were asked by the nurse to restate the type of surgery being performed in their own words (64.2%). Calculated > reliability for the 12 questions related to respondent perceptions of consent-related perioperative communication was 0.93 when coded for top box analysis.
Bivariate Analyses
Respondent perceptions for affiliates adopting the new surgical consent process and those not adopting the new process were compared in bivariate analyses (Table 3) . A difference was found between the proportion of respondents strongly agreeing that the nurse asked them to restate the type of surgery being performed in their own words for the new and original consent process (71.2% versus 58.9%, P = 0.004). No other differences were noted between the original and new consent process.
Multivariable Analyses
Multivariable logistic regression analysis was performed to evaluate the relationship between the perceptions of consentrelated, perioperative health communication and the type of consent process used, while controlling for observed background differences in education and type of surgery (Table 4) . Respondents who experienced the new consent process had significantly higher odds of strongly agreeing that the nurses asked them to restate the type of surgery being performed in their own words (adjusted odds ratio [AOR], 1.92; 95% confidence interval [CI], 1.30Y2.82) and that they were comfortable asking questions about their surgery (AOR, 1.53; 95% CI, 1.04Y2.26) compared with those experiencing the original consent process.
Respondents with at least some college education had significantly higher odds of strongly agreeing that they had the chance to ask questions about the surgery (AOR, 1.55; 95% CI, 1.07Y2.24), felt comfortable asking questions about the surgery (AOR, 1.59; 95% CI, 1.09Y2.32), and understood nurses' explanations of the surgery (AOR, 1.59; 95% CI, 1.92Y2.25), when compared with those with a high school education or below.
Respondents undergoing orthopedic surgery had significantly and consistently higher odds of strongly agreeing that they understood the risks (knee [AOR, 1.76 
DISCUSSION
This evaluation of a health literacyYbased informed consent process demonstrated important patient safetyYrelated findings about patients' perceptions of the perioperative care environment. Patients in hospitals using the new process strongly agreed that they felt more comfortable asking questions and that the nurses were more likely to ask them to restate the type of surgery they were having using their own words, suggesting that the new surgical consent process is associated with an environment conducive to more patient-provider dialogue.
This new consent process has the potential to serve as both a patient safety and risk management tool. Informed consent is an ongoing process that begins with the informed consent discussion between the physician and patient in the preoperative period and continues through the perioperative and postoperative phases. 4 Each member of the health care team plays a role in ensuring patient understanding. The physician initiates the discussion, and, most often, a nurse subsequently obtains a patient's signature on a consent document reflecting that the informed consent discussion took place, the content was understood, and the patient had the opportunity to ask and receive answers to any questions. In this study, more than 70% of the respondents reported strong agreement that physicians explained their surgery and listened to their questions about the surgery. Only a slight majority (52%Y54%) of the respondents reported strong agreement related to explanations and listening by nurses. This patient perception reinforces that physicianpatient communication is critical to patients' feelings of being well-informed about their surgery and reflects that the primary responsibility for the informed consent discussion resides with the physician.
Although a majority of the respondents reported strong agreement that they were well informed about and understood the risks and benefits of their surgery, respondents in hospitals using the new consent process had increased odds of reporting strong agreement that they were comfortable asking questions about their surgery. The new consent process also was associated with increased odds of respondents reporting strong agreement that nurses asked them to report what surgery they were having done, in their own words. This use of teach-back is a key component of the new health literacyYbased consent process, supporting the NQF best practices 9 and may serve as an additional safeguard to protect patients from harm as it has previously been shown to improve patient comprehension of the surgical consent process. 5, 6 Use of the reader-friendly consent document, with its inherent prompt for teach-back, allows providers to carry out a final check for patient understanding and if they identify lack of clarity about their procedure or potential misunderstanding to ''stop the line'' before the procedure starts. Adoption and use of a health literacyYbased consent document and process could have positive implications for all health care settings with respect to patient understanding and satisfaction. Incorporating a similar document and process for all procedures requiring formal consent could promote patient understanding through the use of teach-back. It could be surmised that incorporation of teach-back used in the consent process could extend to everyday communication processes with patients.
Depending on the situation, passive diffusion and ineffective dissemination of new interventions can be inefficient, costly, and even harmful. 15 To our knowledge, this is the first study demonstrating the positive impact of a systematic organizational approach to dissemination and implementation of a health literacyYbased surgical consent process in the real-world setting. Identifying effective interventions that are acceptable, practical, and usable by all members of the health care team in varied health care settings is fundamental to improving health literacy.
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This successfully-implemented revised health literacyYbased surgical consent process enhanced patients' comfort with asking questions and their recollection of being asked to explain their pending procedure in their own words, and may contribute to patients' empowerment by encouraging more active participation in their health care.
Early research into health literacy focused on evaluating and improving the readability of written health information. 21 However, this study also demonstrates that improving the consent process involves more than just simplifying written documents. Despite significant document revision, simplification, and improved readability, there were no reported differences in respondent perceptions about consent form readability between those experiencing the new or original consent process. Although only a slight majority (58%) of the respondents strongly agreed that the consent form was easy to read, more than twothirds (69%) of the respondents strongly agreed that they were well informed about their surgery. In this project, patients' actual reading of the consent form was not assessed, although during pilot tests, nurses reported anecdotally that more patients read the new consent form compared with the original consent form.
Variations among the type of surgical procedure and patient perceptions about aspects of the perioperative communication process were observed. Compared with those who had a cholecystectomy, respondents who had undergone orthopedic surgery Recent research has underscored the importance of feasibility and provider acceptance of interventions to improve the consent process. 5 The findings from this study demonstrate deployment of an effective health literacyYbased intervention (i.e., teach-back) recognized to improve comprehension of the surgical consent process 6 in a large integrated health system without observed negative consequences. The respondents did not express concern with the perioperative communication processes. Although not measured as part of this study, no evidence of dissatisfaction related to increased work or time pressure, delays, excess calls to physicians, or procedure cancellations has been observed during implementation of the new consent process, mitigating concerns about potential adverse impact on physicians and nurses involved in the informed consent continuum.
Limitations
Although the results of this study are important, several factors must be considered when applying them to other health care environments and patient samples. The study was carried out within a single health care system in a defined geographic area with hospitals ranging in size from 38 to 584 licensed beds. The findings are limited by lack of diversity with respect to race/ethnicity, as 97% of the responding study sample was white. Moreover, the sample was highly educated and reported a strong internal HLOC. Finally, only patients who underwent one of 3 types of surgery were included in this study, and the patient care experience may vary with the acuity, urgency, and complexity of the procedure. The characteristics of the responding study sample were compared with representative claims data from the IHS during the same time frame. The survey sample respondents were similar, with respect to age and sex distribution, to patients undergoing these procedures in the IHS. However, a larger percentage of survey respondents had undergone a cholecystectomy than would be expected. This imbalance likely biased findings in a conservative direction, given that patients undergoing cholecystectomy were less likely to report strong agreement that they understood the risks and benefits of their surgery and comfort asking questions about their surgery. Other common demographic characteristics (e.g., race, education) collected in the survey are not available in the claims data set used for this study and could not be assessed for comparability. Additional evaluation should be conducted among other types and sizes of health delivery systems, more diverse patient samples, and patients undergoing surgical procedures other than those studied in this research.
This study did not include a measure of patients' health literacy. Future research should incorporate brief patient health literacy assessments and explore ways to target and enhance response rates among minority and disadvantaged population subgroups to understand the impact of this health literacyYbased consent process on the underserved and those with low health literacy.
Another potential limitation in this study relates to differences in observed and unobserved respondent characteristics between the comparison groups as is common in practice-based, real-world research. Although observed differences between comparison groups were accounted for in multivariable models, it is possible that respondents differed on some unobserved characteristics. There also was a difference in response rates between the comparison groups, with study participants from affiliates using the original consent process being more likely to respond than those at facilities adopting the new consent process. However, respondent HLOC did not differ between comparison groups, suggesting no significant difference in respondent beliefs about who was in control of their health. Responses also may have been influenced by the lack of specificity of the data collection instrument and ability to recall or remember specific aspects of the consent document and process that occurred approximately 2 to 4 months before data collection.
This study was conducted concurrently with ongoing efforts to address health literacy in IHS. Initiatives to foster questions (e.g., Ask Me 3 22 ) and use of teach-back were encouraged among staff at all facilities. The degree to which individual health care providers were aware of, had experience with, and actually used health literacyYrelated techniques, such as plain language communication principles and teach-back, was not assessed. Hence, differential uptake of these efforts by staff at IHS affiliate hospitals may have influenced the findings of this study.
CONCLUSIONS
Health literacy is fundamental to safe, high-quality health care. 23 The surgical consent process is a multidimensional process across a continuum that requires ongoing patient-provider interaction and the need to document effective patient-provider communication. This research demonstrates that the consent process can be refined to stimulate patient-centered communication and comfort with asking questions, promoting the use of health literacyYrelated techniques, such as teach-back, in the perioperative care setting. Adopting a health literacyYbased informed consent process promotes patient safety and supports health providers' obligations to communicate in simple, clear, and plain language.
